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Federal interagency planning workshop 
Identify target user groups and geographic extents 

Large reservoir operators 
Water providers dependent on inter-basin transfers 
Ecosystem managers – forest, range, recreation, tourism 

Scoping workshop with targeted user groups 
Priority actions identified 

Collaborative process for basin drought monitoring 

Supporting research, applications, and services 
Drought indicators/triggers 
Assessment of gaps 
Facilitated web access 

Upper Colorado River Basin Pilot 
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Macro scale: coordinated operation of Lakes Powell and Mead 
(decided without much debate)  

Micro scale: inter-basin transfers and ecosystems 
Criteria for sub-basin selection included: 

 Inter-basin transfer site 
 Both urban and agricultural use at issue 
 Good prospects for stakeholder participation 
 Riparian rangeland and forest ecosystem stress 
 Tourism / Recreation 
 Tribal interests 
 Reservoir operations 
 Multiple management entities 
 Sensitivity to climate change and variability 

Targeting Criteria 
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Pilot Implementation 
Upper Colorado River Basin 

Kremmling 

Lake Powell 

Lake Mead 
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  National Center for Atmospheric 
Research (NCAR) 

  National Drought Mitigation Center 
(NDMC) 

  USDA: Natural Resources 
Conservation Service 

  USFS: Region 2 
  USBR: Eastern Colorado Area 

Office, Great Plains Region, Office 
of Policy and Programs, Research 
and Development 

  USGS: Colorado Water Science 
Center, Central Region, Grand 
Canyon Monitoring and Research 
Center 

  NOAA: Earth System Research 
Laboratory, National Centers for 
Environmental Prediction, National 
Climatic Data Center, National 
Weather Service 

Scoping Workshop for the UCRB Pilot 
Explore existing mandates, decision cycles, and organizational 
capacities to guide implementation of the pilot 
  Colorado Division of Water 

Resources (CDWR) 
  Colorado State Climatologist 
  Colorado River Water Conservation 

District (CRWCD) 
  Colorado Water Conservation 

Board (CWCB) 
  CU – Western Water Assessment, 

CIRES, and CADSWES 
  Denver Water Board 
  Northern Colorado Water 

Conservancy District (NCWCD) 
  Wyoming State Engineer 
  Wyoming State Climatologist 
  Utah State Climatologist 
  Western Regional Climate Center 
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Interviews and Focus Groups 
conducted by the Colorado State Climatologist exploring 

drought indicators, triggers and data needs by sector 

•  USBR (Grand Junction and Loveland offices) 
•  Colorado Division of Wildlife 
•  Colorado DNR (state and local) 
•  Denver Water and other smaller water providers 
•  Northwest Council of Governments (water quality) 
•  NGO Watershed protection groups 
•  BLM, NPS and other resource managers 
•  Colorado River Water Conservation District 
•  Northern Colorado Water Conservancy District  
•  EXCEL Energy 
•  Grand County interest group 
•  Summit County interest group 
•  Fraser Experimental Forest 
•  Water Availability Task Force 
•  Winter Park Resorts and other ski area representatives 
•  WY and UT State Climatologists 
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Monitoring and forecast products  
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Consensus recommendation to USDM author 
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NRCS Revised Surface Water Supply Index (SWSI) 
for Colorado 

Mike Gillespie, NRCS 
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CUAHSI HIS Custom Drought Index Server 

Data Processing and 
Index Calcula4on 

HIS Server 

ODM 
GetSites 
GetSiteInfo 
GetVariableInfo 
GetValues 

WaterOneFlow 
Web Service 

WaterML 

NWIS 

SNOTEL 

NOAA-NCDC/NWS ASOS 

HIS Data Services 

Data Products and Services 
• Web Map Based Display of Index 
• WaterOneFlow Web Service(s) for 
inputs and outputs 
• GIS Data Services 

• WMS, WFS, WCS 
• Digital Watershed 
• Drought Index Results  

WaterML 

Digital 
Watershed 
NHD Plus 

CUAHSI 
D. Tarboton 

J. Horsburgh 

Utah State University 
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NRCS SNOTEL 
Existing 117 SNOTEL stations (CO 66, UT 33, WY 18) 
Addition of soil moisture instrumentation underway 
Estimate an additional 66 SNOTEL stations needed in the UCRB 

(CO 36, UT 29, WY 1) 
USGS Stream Gages 
Re-establishment of selected long-term gaging stations 

especially for “indicator basins” without storage or diversions 
 Real time estimates of native flow in historic perspective for 

stations with long records 
Detailed study underway by Utah WSC with support of USGS 

Climate Effects Network 
Reservoir Storage 
Only half the reservoirs are monitored by USBR and USGS 
A very labor intensive process by NRCS for the rest 
Additional automated monitoring of levels is needed 

Monitoring Gaps Assessment 
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Precipitation 
Need for better low elevation monitoring - RAWS tipping buckets 

are problematic in cold season 
Need for better monitoring in water use areas, to appreciate 

impact on demand for stored surface water supplies 

Daily Gridded Climatological Products 
Snow water equivalent 
Precipitation 
Evapotranspiration (reference ET) 

Processes 
Relative impacts of soil moisture and sublimation on the fate of 

the seasonal snow pack 

Monitoring Gaps Assessment 
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NWS modeled SWE charts on the web 
NOHRSC and NCDC 

NRCS SNOTEL 

NWS SNODAS 
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Upper Colorado River Low-Flow Impacts Database 

National Drought 
Mitigation Center, 
Lincoln NE  

Identified potential 
low flow/stage 
impacts near 164 
forecast points 

Impacts data 
incorporated into 
the NWS Advanced 
Hydrologic 
Prediction System 
(AHPS) 
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UCRB Water Demand Spatial Analysis  

    Develop drought 
vulnerability GIS 
database that 
represents 
topological 
relationships 
among water 
users and their 
respective 
sources of water 
supply 

O. Wilhelmi, NCAR 
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Data Mining for Water Availability, Ecosystem 
Change, and Societal Needs  

Projects 

Publications People 

Portal development sponsored 
by  

USGS Climate Effects Network 

NOAA NIDIS 
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NWS CBRFC Water Supply Webinars 

Basin Conditions 
Climate forecasts 

Streamflow forecasts 
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Improved Colorado River Water Supply Forecasts 

•  NWS CBRFC, 
CPC, and OHD 

•  Linking climate 
and hydrological 
models 

•  CFS dynamically 
downscaled with 
RSM as input to 
CBRFC ESP 

•  Improved 
treatment of 
evapotranspiration 
(dynamic vs. 
climatological) 
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Drought Preparedness for Tribes in the Four 
Corners Region Workshop 

April 8-9, 2010, Flagstaff, Arizona 

Tribal perspectives on critical issues 

Local Knowledge & Drought: How do we incorporate local 
knowledge? 

What are current vulnerabilities and impacts tied to drought and 
climate change? 

Critical drought-related information needs on tribal lands in Four 
Corners region 

Improved monitoring emerged as a high priority near-term need 
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UCRB Community on the Drought Portal (NCDC) 
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Thank you 


